We report a 50 year old woman with primary hypothyroidism and nemaline myopathy to call attention to the rare coexistence of these two disorders. RESUME: Myopathie nemaline chez un adulte soufTrant d'hypothyroidie primaire Nous reportons le cas d'une femme de 50 ans souffrant d'hypothyroidie primaire et myopathie "nemaline" pour souligner la rare coexistence de ces deux entites.
In this report, we present a patient with primary hypothyroidism and muscle biopsy Findings of nemaline myopathy.
CASE REPORT
A 50 year old black woman was admitted to our hospital on March 29, 1984. She had been taking alpha methyldopa for the treatment of hypertension since age 47 and had felt well until a year prior to admission when she began to have exertional dyspnea and swelling of her ankles. Three months before admission, she began to experience generalized weakness. Her dyspnea progressively worsened during the two weeks before admission. Examination revealed jugular venous distension, fine crackles in both lung fields, cardiomegaly with a soft S3 gallop and a grade 2/6 blowing apical systolic murmur radiating to the left axilla, enlarged liver and marked pedal edema. Her thyroid gland was not palpable. Vital signs were: 140/80 mm Hg, pulse regular at 80 beats per minute, respiration 24 per minute and temperature 36.9°C. Neurological examination revealed symmetrical, slight weakness of the muscles of the pelvic and shoulder girdles. The relaxation phase of muscle stretch reflexes appeared prolonged. She was alert but spoke slowly in a low-pitched voice. Radiographs of the chest showed marked cardiomegaly with signs of pericardial effusion and right pleural effusion. Electrocardiograms revealed left anterior hemiblock, non-specific T wave abnormalities and low voltage in the limb leads. M-mode and 2 dimensional echocardiograms confirmed the large pericardial effusion but showed normal myocardial contractility and size of the chambers and valves. She was started on digoxin 0.25 mg/day and furosemide. Tests of thyroid function on March 29, 1984 are shown in the Table. No antibodies were detected against thyroglobulins or thyroid microsomes. A diagnosis of primary hypothyroidism was made and she was treated with L thyroxine (starting dose of 0.05 mg/day which was increased to 0.075 mg/day in three weeks) and digoxin was stopped. On April 30, 1984 her congestive heart failure had improved but her pericardial effusion had not and her proximal weakness was only questionably better. Thyroid function tests (Table) had improved. She was discharged home from the hospital on April 30. 1984.
She was readmitted to the hospital nine days later because of worsening of her congestive heart failure. She was again given digoxin and the dose of L thyroxine was increased to 0.1 mg/day but her congestive heart failure did not improve. On May 11,1984, a partial pericardiectomy was done through a left anterior thoracotomy. The pericardium was slightly thickened but the inner surface was smooth and shiny. Approximately one liter of straw colored fluid was removed which was negative for bacterial, acid fast and fungal cultures. Histologic examination of the pericardium showed fibrosis and chronic inflammation. Her congestive heart failure improved but again got worse twelve days after surgery. On May 23, 1984 an echocardiogram showed reaccumulation of the pericardial effusion. Decreased right ventricular compliance, increased end diastolic pressure and normal pulmonary wedge pressure were found on cardiac catheterization. A right thoractomy for lysis of pleural adhesions and partial pericardiectomy was done on May 25, 1984. Again, a modest improvement of her congestive heart failure was observed. 
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Although her serum TSH on May 29, 1984 indicated a euthyroid state (Table) , her muscle weakness persisted. Serum creatine kinase, lactic dehydrogenase and aldolase were normal, but immunologic tests revealed a titer of antinuclear antibodies of 1:2560 with homogenous pattern, anti-ribonucleoprotein of 1:4 and antideoxyribonucleic acid of less than 1:10. C3 and C4 fractions of complement were normal but C| q binding of 42% (NL 0-13) and Raji immune complex assay of 6900 meg antihuman globulin eq/ml (NL0-I2) were elevated. There were no antibodies against smooth muscle and the rheumatoid factor test was negative. Serum protein electrophoresis showed low albumin 2.7 gm/dl (NL 3.5-4.7) and elevated globulins. Immunoglobulin studies showed IgG 3741 mg/dl (NL 70-1700), IgA 987 mg/dl (NL 70-350) and IgM 245 mg/dl (NL 70-210). Electromyograms of the hypothenar muscles showed non-specific low amplitude potentials. Motor nerve conduction velocity of the left ulnar nerve was slightly slow at 52 m/s. Sensory conduction of the left ulnar and median nerves were slow at 38 and 39 m/s. Repetitive stimulation of the ulnar nerve at 2, 5 and 20 Hz the wrist revealed no incremental or decremental response of the abductor digiti minimi. Biopsy of the right deltoid muscle on June 12. 1984 showed nemaline rods in many fibers (Figure 1) , predominance in the number of type I fibers with a few scattered atrophic type 2 fibers (Figure 2 ) and rare atrophic type I fibers. Percent of fibers with nemaline rods were estimated from seven high power fields in the modified trichrome stained sections. Nemaline rods were found in 32 ± 7.6-57, 35 percent (given as mean + std err, range and median) of 126 fibers counted from seven fields. In the myosin adenosine triphosphatase (pH 9.4) stained sections, the percent of type 1 fibers were estimated as 87 ± 3, 71 -100, 86 of 189 fibers from nine fields. Electron microscopic examination showed nemaline rods among the myofibrils (Figure 3) . Some appeared to arise from " Z " discs and the "Z" discs themselves appeared thickened and some showed streaming. There were no rods in the nuclei of the myofibers. Fluorescein-labeled anti-IgG, C| q and fibrinogen antibodies were deposited along sarcolemmal membranes of a few muscle fibers but not in their cytoplasm or nemaline rods.
One week after her muscle biopsy she developed sepsis and respiratory failure. She died 10 days later. Her family refused permission for an autopsy examination.
COMMENTS
Our patient showed characteristic laboratory findings of primary hypothyroidism with pericardial effusion 1 . Her muscle biopsy findings of nemaline rods and a predominance in the number of type I fibers were, however, characteristic of nemaline myopathy. 2, 3 Rare nemaline rods have been reported in a few patients with hypothyroid myopathy, 4,5 but most hypothyroid patients do not have nemaline rods in their skeletal muscle. 3, 6 A predominance in the number of type I fibers has been reported in some patients with hypothyroid myopathy, 6 but again, most patients do not show this finding. 3 Because of the abundance of nemaline rods in her muscle biopsy and the recent onset of her weakness, we .believe that she had the adult or "late-onset" nemaline myopathy instead of the congenital or '"early-onset" nemaline myopathy or hypothyroid myopathy with "accompanying rods". 2 Her lack of response to thyroid treatment also argues for nemaline rather than hypothyroid myopathy. A few "accompanying rods", often in degenerating muscle fibers, have also been reported in some patients with polymyositis, 2 but we do not think that our patient had polymyositis. Moreover, unexplained abnormalities in serum immunoglobulins not unlike our patient's have been reported in adult nemaline myopathy. 2 Although we believe that the coexistence of primary hypothyroidism and adult nemaline myopathy was fortuitous in our patient we cannot rule out the possibility that alterations of muscle contractility and/or thyroid hormones in primary hypothyroidism could explain her muscle biopsy findings. Rods form in tenotomized muscle with intact nerve supply in the rat,
>.'--, "•; t » . . ., presumably because of an altered contractility of skeletal muscle. 7 Also, a deficiency of thyroxine caused by thyroidectomy in the rat transforms type 2 fibers into type 1 fibers and causes the synthesis of a new protein in skeletal muscles. 8 Lastly, thyroid stimulating hormone (TSH) by speeding up the conversion of thyrotrophin releasing hormone (TRH) to one of its more active metabolites-histidyl-proline-diketoepiperazine(His-Pro-DKP) can conceivably deplete TRH in lower motor neurons 9 and cause rods to form in skeletal muscle through loss of trophic influence of the lower motor neuron similar to that proposed by Engel in the congenital nemaline myopathy. 2 We should point out, however, that we have no proof that any of these findings apply to our patient. Moreover, the predominance of the number of type 1 fibers in hypothyroid myopathy is thought to be the result of atrophy and loss of type 2 fibers 6 rather than from a transformation of type 2 fibers to type 1 fibers. Similarly, nemaline rods are made up primarily of alpha-actinin 10 which differs from the novel protein synthesized by skeletal muscle in thyroidectomized rats. 8 Nemaline rods in the myocardium has been reported as a cause of congestive heart failure in an adult with nemaline myopathy." Because we did not biopsy her myocardium we can not tell if nemaline cardiomyopathy may have contributed to our patient's congestive heart failure.
